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Evidence of the New Economy at the Macroeconomic 
Level and Implications for Monetary Policy 
by Klaus-Jürgen Gern, Carsten-Patrick Meier and Joachim Scheide
CONTENTS 
  The notion of new economy was coined in the 
United States when there was increasing evi-
dence that, as a result of the introduction of new 
technologies, the traditional behavior of macro-
economic variables might have changed. The 
expansion of the 1990s differed from its prede-
cessors in three important respects: productivity, 
inflation, and cyclical variability. 
  In the United States, labor productivity increas-
ed much faster in the 1990s than in the previous 
decades and, contrary to the usual pattern, 
accelerated with the duration of the expansion. 
The view that most of the productivity accel-
eration was only cyclical and therefore not sus-
tainable over a longer period of time has prov-
en  overly pessimistic. Productivity growth has 
remained on its elevated since the economy 
peaked. 
  In other large industrial countries, by contrast, 
productivity growth has continued to decline or 
has improved only very slightly at best. Differen-
ces in productivity trends between the United 
States and other large industrial countries can 
be explained partly by the fact that in the United 
States IT production is more important and IT 
implementation relatively advanced. In addition, 
the identification of IT-related productivity gains 
in Europe is complicated by the general trend 
towards deregulation in labor and product mar-
kets and moderate wage increases that con-
tributed to a rise in labor intensity, which tends 
to lower advances in productivity. 
  In contrast to productivity developments, the be-
havior of inflation is consistent with a new econ-
omy in all large industrial countries. The moder-
ate inflation can, however, be explained by ade-
quate monetary policies and cyclical influences. 
Similarly, the analysis of cyclical variability con-
cludes that changes in economic policies are a 
more important factor in explaining the reduced 
fluctuations in U.S. GDP than the advent of IT. 
  A technology shock which raises the permanent 
level of output and, at least temporarily, the 
growth rate of the production potential has impli-
cations for monetary policy. In a world with ratio-
nal expectations and sticky prices, the optimal 
reaction of monetary policy to an acceleration of 
potential output growth is to raise interest rates. 
The reason is that the expectation of higher in-
comes in the future causes current spending to 
grow faster than potential output and thus leads 
to inflationary pressure.  
  In reality the optimal response of monetary poli-
cy to a shift in production potential is difficult to 
assess given the uncertainty concerning the tim-
ing and magnitude of new economy effects on 
the real economy. Being too expansionary pro-
bably has more severe consequences than er-
ring on the other side, because the positive real 
effects would work through anyway, while infla-
tionary expectations, once triggered, are difficult 
to reduce. 
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The term “new economy” has different mean-
ings in different contexts. In the macroeconomic 
context, the notion of a new economy implies 
that previously found macroeconomic relation-
ships have changed under the influence of new 
technologies. Section 2 looks at whether avail-
able evidence supports such a conclusion, and 
provides a comparison of developments in the 
United States with those in other large industrial 
countries. In Section 3, the possible implications 
of a new economy for monetary policy are ana-
lyzed using a small dynamic macroeconomic 
model. Conclusions are provided in the final 
section. 
2   Evidence of a New Economy 
2.1  Anatomy of the New Economy: 
The Example of the United States 
The concept of a new economy was introduced 
in the United States as early as the mid-1990s, 
primarily because of increasing evidence that 
the traditional behavior of macroeconomic vari-
ables might have changed. Central to the con-
cept was the suspicion that technology was 
driving an acceleration of productivity growth in 
combination with the presumption that the pric-
ing power of firms was structurally reduced as a 
consequence of globalization (Shepard 1997). 
As a result of these factors, the growth potential, 
often called the “speed limit” of the economy, 
would have significantly increased. In addition, 
proponents of the idea of a new economy ex-
pected that implementation of new technologies 
would reduce cyclical fluctuations, partly be-
cause the possibilities of information technolo-
gies allowed companies to lower the optimal 
level of inventories which tend to swing widely 
and pro-cyclically (DeLong 2000). Another rea-
son to expect that business cycles could be of 
less importance in the new economy than in the 
past was that the probability of monetary policy 
turning restrictive was deemed to be smaller, 
given reduced inflationary risks. Monetary re-
striction has usually preceded recessions in the 
post-war past. 
However, macroeconomic indications for a 
structural change in macroeconomic relation-
ships in the United States were not conclusive in 
the mid-1990s. Productivity growth was not ex-
ceptionally strong. The low inflation rate was no 
puzzle at least until 1997, as unemployment 
was, while on the decline, still at levels that 
should lead to disinflation, according to tradi-
tional NAIRU analysis (Krugman 1997). A 
comparison of economic growth in the United 
States in a longer-term perspective reveals that 
output growth over the 1990s was actually not 
exceptionally strong. The average annual growth 
rate of GDP at 3.4 percent was only slightly 
higher in the 1990s than in the 1970s and 1980s 
(3.2 percent), and was significantly lower than 
in the 1960s. In terms of many real economy in-
dicators, the most recent expansion trails expan-
sions in the past (see Zarnowitz 2000), e.g., as 
concerns GDP growth and employment growth.1 
Against this background it is understandable that 
most economists were reluctant to revise upward 
the growth rate of potential output (e.g., Krug-
man 1997; Blinder 1997; Nielsen 1999). 
Nevertheless, the expansion of the 1990s dif-
fered from it predecessors in three important re-
spects: (1) Productivity developments, (2) in-
flationary performance, and (3) cyclical vari-
ability. 
As concerns (1), labor productivity has bro-
ken its downward trend. Productivity rose by 
more than 2 percent per annum on average over 
_________________________
1Recall the discussion about “jobless growth” in the early 
phase of the upturn.  4 
the 1990s, much faster than in the 1970s and 
1980s and nearly as fast as in the years of pros-
perity after World War II. Most unusual is the 
pattern of productivity growth within the cycle: 
Typically productivity rises fastest in the early 
years of an expansion when existing capacities 
are increasingly utilized, and decelerates to-
wards the end of the boom when more and 
more inputs with less marginal productivity are 
entering the production process. While produc-
tivity growth more or less behaved according to 
this cyclical pattern in the expansions of the 
1960s and 1980s,2 productivity in the 1990s ac-
celerated with the duration of the expansion 
(Figure 1). 
The view that most of the productivity accel-
eration was only cyclical and therefore not sus-
tainable over a longer period of time has proven 
overly pessimistic. Although the record-long 
expansion of the 1990s came to an end in 2000 
and the growth rates of recent years have been 
revised downwards repeatedly (Figure 2), pro-
ductivity growth remained on its elevated level. 
In the recession of 2001, productivity did not 
decline in contrast to other recessions of the 
past, and productivity picked up strongly again 
in 2002 despite a relatively slow recovery 
(Figure 3). 
When it comes to interpreting the acceleration 
in productivity growth since 1995 there are 
methodological differences as well as differ-
ences in argumentation. While Gordon (1999; 
2000) adjusts the productivity for cyclical fluc-
tuations and focuses on the structural (trend) 
component, Oliner and Sichel (2000), work with 
cyclically unadjusted data, arguing that a sen-
sible adjustment was impossible given the high 
degree of uncertainty about the level of the out-
put gap. Both approaches, however, conclude 
that a large part of the acceleration in annual 
productivity growth since 1995, which is quanti-
fied as being 0.8 percentage points (Gordon 
2000) and 1.1 percentage points (Oliner and 
Sichel 2000) is due to rapid productivity growth 
in the computer-producing industries them-
selves, even if their share in the total economy is 
_________________________
2There was no expansion of comparable length in the 
1970s. 
still relatively small. The contribution of these 
industries to the acceleration in overall produc-
tivity growth is given at around 0.3 percentage 
points. The main point which is disputed is 
whether there is a productivity-enhancing effect 
of IT investment outside the IT industries. Such 
an effect can be found (Jorgenson 2002), but the 
acceleration of productivity growth is mainly 
due to capital deepening as a result of the strong 
decline in the prices of IT goods. By contrast, 
there is little evidence of an increase in the rate 
of total factor productivity growth stemming 
from factors such as changes in production and 
organization or the realization of economies of 
scope, for example. 
As concerns (2), the strong rise in labor pro-
ductivity was not anticipated and did not lead to 
a corresponding increase in wages. While wage 
inflation did pick up in the second half of the 
1990s, wage growth remained moderate when 
measured against productivity. Unit labor costs 
did not rise, with the consequence that inflation 
remained subdued. By contrast, in each of the 
similar situations of high capacity utilization at 
the end of the 1960s and at the end of the 1980s, 
consumer price inflation rose markedly to rates 
of around six percent. At the peak of the most 
recent cycle in 2000, inflation reached only 3.5 
percent. The core rate of inflation which is a 
better gauge of underlying inflationary tenden-
cies was even lower, at around 2.5 percent. That 
being said, there are additional factors which 
contributed to the benign inflationary develop-
ments, notably a reduction of the health insur-
ance portion of labor costs related to the intro-
duction of managed care schemes and an im-
provement in the terms of trade (Gordon 2002). 
As concerns (3), one postulated feature of the 
new economy in macroeconomic relationships is 
a reduced volatility in output over time. The 
reasoning behind this, as noted above, is that the 
importance of inventory cycles is expected to be 
reduced as a result of the application of infor-
mation technologies. In addition, the increased 
amount of information should result in greater 
price flexibility, with the consequence of less 
output fluctuations caused by nominal rigidities. 
The development in the United States in the late 
1990s seemed to support  this view;  the standard  5 
Figure 1: 
United States: Productivity Growtha in Selected Upswings 
 







Years 1 and 2  Years 3 and 4 Years 5 and 6 Years 7 and 8   
aReal GDP per person engaged; average annual percentage change over previous year. – bYears 7–9 for the 1991–2000 
cycle. 
Source: OECD (2002a); own calculations. 
Figure 2: 
Real GDP in the United States according to Different Official Estimates 
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Source: U.S. Department of Commerce, Bureau of Economic Analysis Survey of Current Business (various 
issues). Washington, D.C. 6 
Figure 3: 
Comparison of Labor Productivity Performance in U.S. Recessionsa 
 













Quarter after the start of recession (t = 0)  
aOutput per hour worked in the private nonfarm sector. Dating of recessions according to NBER Business Cycle Dating 
Committee (http:// www.nber.org/cycles/recessions.html) 
Source: U.S. Department of Labor, Bureau of Labor Statistics, http://www.bls.gov 
deviation of real GDP growth was significantly 
reduced in the course of the 1990s. The standard 
deviation was 0.9 percentage points in 1995–
1999, compared with 2 percentage points in 
1985–1989, the corresponding late years of the 
expansion in the 1980s (Davies et al. 2000). It 
can, however, be argued that the apparent sta-
bility of the expansion in the second half of the 
1990s was primarily the result of a lucky string 
of external shocks and an improved macroeco-
nomic policy mix, rather than an effect of new 
technologies. With the experience of the recent 
recession, it can at least safely be said that the 
sometimes heard notion of new economy opti-
mists that the cycle is dead has been proven 
wrong. 
All in all, however, there is still sufficient 
evidence to conclude that the potential growth 
rate of the U.S. economy seems to have in-
creased during the 1990s. It is, however, not 
clear how sustained the acceleration of produc-
tivity is. If the growth of computer investment 
should slow down in the coming years to a rate 
more similar to the years before 1995, a major 
portion of the productivity growth acceleration 
would probably disappear (Gordon 2002). In 
addition, there is a severe identification problem 
with respect to the nature of technical progress. 
The degree to which long-term growth is af-
fected by labor productivity acceleration criti-
cally hinges on the question whether the tech-
nical progress is characterized by Hicks, Harrod 
or Solow neutrality (Klodt et al. 2003: Chapter 
2.3). Currently, potential output is still growing 
at rates above those experienced in the 1980s 
and early 1990s, although estimates have been 
substantially reduced from growth rates as high 
as 4 percent (Greenspan 2000) to around 3 per-
cent, as is assumed in the medium-term projec-
tions of the Congressional Budget Office or can 
be inferred from the development of the output 
gap in the calculations of the OECD (2002a).  
2.2 International  Evidence 
When comparing economic growth in the 
United States  with  that in other  large  industrial  7 
Table 1: 
Real GDP per Head in Large Industrial Countries, 1960–2000 
  1960–1970  1970–1980 1980–1990 1990–2000 1990–1995  1995–2000 
United  States  2.5 1.4 2.3 2.3 1.5  3.0 
Japan  8.2 3.5 3.1 1.4 1.3  1.6 
Germanya  3.8 2.7 2.3 1.8b 1.2c 1.8 
France 3.9d  2.5 1.4 1.5 0.7  2.4 
Italy  5.1 3.0 1.7 1.5 1.3  1.7 
United  Kingdom  1.3 1.6 2.3 2.0 1.4  2.5 
aUntil 1990 West Germany. – b1991–2000. – c1991–1995. – d1963–1970. 
Source: OECD (2002a); own calculations. 
countries, it should be kept in mind that growth 
in the United States is nourished by a substantial 
increase in the population. Therefore, it is rea-
sonable to focus on per capita growth. By that 
measure, growth in the 1990s was highest in the 
United States (Table 1). While over the decades 
there has been no significant slowdown in 
growth discernible in the United States, growth 
rates have tended to decline over time in the 
other countries, with the exception of the United 
Kingdom. There, per capita income growth has 
accelerated in the last twenty years, although 
from a low level compared with the other large 
industrial countries. 
Notably, growth in the second half of the 
1990s was not significantly higher than in the 
first half of the decade in Japan, Germany, and 
Italy. By contrast, France and the United King-
dom experienced an acceleration of output 
growth similar to the development in the United 
States. This improvement in per capita growth 
would, however, only be attributable to the new 
technologies if it was combined with an accele-
ration in productivity growth. Figure 4 presents 
the growth rate of real GDP per person engaged 
and per hour worked as well as the trend of 
productivity growth for the period 1961–2002, 
approximated by a polynomial function to 
allow for changes in the slope of the trend.3 
_________________________
3The trend line is given only for the growth rate of output 
per person engaged. Data for hours worked are not 
completely available for the present country sample and the 
time period under consideration. Developments in hourly 
productivity are, however, not very different from those in 
output per person, although in some countries hourly 
productivity in recent years has tended to rise faster, e.g., in 
Germany (see Deutsche Bundesbank 2002). 
While an upward shift in trend productivity in 
recent years is clearly visible in the United 
States, in the other countries the trend line is 
pointing upwards only very slightly at best. This 
is true also for France and the United Kingdom; 
the strong increase in production there was due 
not to an acceleration in labor productivity but 
rather almost entirely to an increased employ-
ment growth. 
While the missing acceleration of produc-
tivity in recent years casts some doubt on the 
hypothesis of new economy effects, it is still 
possible that significant productivity-enhancing 
effects of the information technologies are at 
work also in Europe. In the 1970s and 1980s, 
output per person rose faster in Western Europe 
and in Japan than in the United States. Labor 
market rigidities contributed to high productivity 
growth, particularly in continental Europe, and 
led to a relatively low labor intensity of growth; 
the increase in labor productivity growth was 
brought about by replacing low-qualified labor 
with capital or imports (Siebert 1997). In the 
years since 1997, the situation has obviously 
changed: In Western European countries, almost 
across the board, employment increased faster 
and unemployment decreased stronger than 
could have been expected according to past ex-
perience given the respective growth in output. 
This can be seen in Figure 5, which plots per 
capita growth rates with the change in unem-
ployment rates for the years 1975–2002. The 
data points for the years 1997–2002 (depicted by 
circles) tend to fall significantly below the re-
gression line in Germany, France, and Italy, and 
also in the  United Kingdom,  although  less sig- 8 
Figure 4: 
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Source: OECD (2002a); own calculations and forecast. 9 
Figure 5: 
Growth of Real GDP per Head and Change in Unemployment Rate in Large Industrial Countries, 1975–2002 
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Change in unemployment rate in 
percentage points 
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Note: + denotes years from 1975 to 1996, O denotes years from 1997 to 2002; 2002: forecast. 
Source: OECD (2002a); own calculations and forecasts. 10 
Table 2: 
Variability of the Macro Economy in Selected Large Industrial Countries 
Variability of real GDP  
growth 
Variability of consumer  
price inflation   
1989a 1999a Change 1989a 1999a Change 
United States  2.0  0.9  –1.1  1.5  0.4  –1.1 
Japan  1.0 2.2 1.2 1.0 0.9 –0.1 
Germany  1.1 1.2 0.1 1.5 1.1 –0.4 
France  0.9 1.2 0.3 2.6 0.5 –2.1 
United  Kingdom  1.3 1.3 0.0 1.5 0.7 –0.8 
aFive-year moving average of trailing five-year standard deviations. 
Source: Davies et al. (2000). 
nificantly. This result is in contrast with what 
would have been expected in the case of a new 
economy (as defined above) in these countries, 
as information technologies would lead to an ac-
celeration of productivity growth, with the result 
that a given increase in output is achievable with 
less employment growth and a smaller decrease 
in unemployment. The new economy would find 
its expression in circles lying above the regres-
sion line, as in the case of the United States. 
Policies to make labor markets more flexible, 
deregulation of product markets, and moderate 
wage policies, however, have led to a decline in 
structural unemployment in Western Europe. 
This tends to depress labor productivity, coun-
teracts possible positive effects of new tech-
nologies on labor productivity, and complicates 
identifying new economy effects.  
What about the other aspects of the paradigm 
of a new (macro-)economy? Inflation was at 
historically low levels in the latter half of the 
1990s also in Western Europe, and it accelerated 
only modestly towards the end of the boom, 
similar to the United States. Particularly in the 
United Kingdom, where capacities in the whole 
economy have been highly utilized during recent 
years, inflationary developments have been in 
stark contrast with those in previous boom 
phases. One explanation is that the Bank of 
England tightened monetary policy relatively 
early—like the Fed did in the United States in 
the middle of the 1990s—which prevented in-
flationary expectations from emerging. Simi-
larly, monetary policy in continental Europe was 
stability oriented. Besides, until 2000, slow in-
flation was no surprise according to the concept 
of the NAIRU, as capacity utilization was only 
approaching normal levels. 
A reduced variability of output fluctuations 
during the 1990s—as in the case of the United 
States—which could be taken as an indication of 
a new economy, cannot be found in the other 
large industrial countries (Table 2). But vari-
ability had been already as low in the 1980s in 
Western Europe as it became in the latter half of 
the 1990s in the United States. This suggests 
that factors other than the new economy might 
be more important in explaining the reduction in 
fluctuations of output in the United States. For 
example, monetary policy, but also fiscal policy, 
was less volatile in the 1990s than in the 1980s. 
In Japan, where fiscal policy in the previous 
decade was characterized by repeated phases of 
expansion and restriction, the variability of out-
put even increased significantly in the 1990s 
compared to the 1980s.  
2.3  Will Europe Stay Behind? 
Given the different results regarding the devel-
opment of productivity across the large indus-
trial countries, the question arises why there is 
no such acceleration in productivity in Europe, 
or in Japan, as in the United States. Furthermore, 
we will touch upon the question whether the 
other large industrial countries will be able to 
close in on the United States in the foreseeable 
future. 
The current differences can be partly ex-
plained by the fact that statistical offices in the 
different countries have different methodologies 11 
when it comes to splitting the value of IT pro-
duction into a price component and a volume 
component. While some countries do not take 
changes in product quality into account, and 
some make adjustments to account for this fac-
tor from time to time, others—including the 
United States—utilize so-called hedonic price 
indices. With this technique, the price develop-
ments of the most important distinguishable 
characteristics of a product are estimated sepa-
rately. As a result, the statistically documented 
decline in prices of IT goods—and as a result 
the associated increase in the volume of IT in-
vestment and consumption of IT goods—differs 
strongly across countries; it is particularly pro-
nounced in the United States (OECD 2000b). 
Using the U.S. deflator for deflating the German 
investment in information processing equipment 
in the 1990s, for example, yields an average an-
nual increase in real investment of 27 percent 
instead of 6 percent as given by the officially 
published figures based on the German deflator, 
which uses a different methodological approach 
(Deutsche Bundesbank 2000).4 This leads to an 
underestimation of German production and, 
consequently, productivity compared to the U.S. 
approach.5 That said, even when the same de-
flator is used, the increase in German investment 
in data processing equipment still substantially 
lags the increase in U.S. investment, which rose 
by 43 percent per annum over the 1990s. 
Adding to differences in statistical method-
ologies are differences in the structure of the 
economy, which are of a more substantial 
nature. The share of IT in value added is higher 
in the United States than in the other large in-
dustrial countries, particularly countries in Con-
tinental Europe (Table 3). The extraordinarily 
rapid productivity growth in these sectors is 
therefore less important for overall economy 
productivity growth in these countries. 
Another important aspect is that the United 
States have a technological leadership in the im-
_________________________
4In 2002, the German Statistical Office also started to 
make use of hedonic price indices for PCs and, most re-
cently, for passenger cars (Börsen-Zeitung 2003). 
5Because actual production and potential output are both 
underestimated to the same extent, this does, however, not 
affect the level and the development of the output gap, 
which is particularly relevant for monetary policy advice. 
plementation of new technologies. For example, 
indicators of Internet use show a clear lead of 
the United States compared to the large Euro-
pean economies and Japan.6 One factor that im-
pedes the diffusion of new information tech-
nologies in these countries is the lack of quali-
fied workers in this field. This in turn partly re-
flects the fact that the new technologies are still 
less deeply rooted in the population.  
Lower incidence of IT implementation not 
only can imply that benefits in form of rising 
productivity are correspondingly lower. It is 
possible that effects on productivity are absent 
altogether or even negative as long as a “critical 
mass” of diffusion is not reached, which allows 
network effects, for example, to be exploited. 
This conclusion can be drawn from theoretical 
arguments from general purpose technologies 
models and from the analysis of important tech-
nological innovations in the past (Greenwood 
1999). The better U.S. economic performance 
may therefore partly be explained by the U.S. 
lead in the adoption and diffusion of IT. If this 
factor is indeed relevant, we might expect that 
positive productivity effects will be increasingly 
visible also in those countries that have been 
lagging so far. As judged by the above indica-
tors, this will be the case probably first in the 
United Kingdom and last in France and Italy. 
The acceleration of productivity growth can 
be expected to be less pronounced than in the 
United States given that the importance of IT 
industries in total output will remain relatively 
small for the time being. An additional aspect is 
that the implementation of new general purpose 
technologies is associated with structural changes 
in the economy. In order to quickly and fully 
harvest the potential new economy productivity 
gains it is especially important to have flexible 
product and labor markets, a precondition which 
is currently less fulfilled in Europe, or in Japan, 
than in the United States.  
_________________________
6See OECD (2002b) for an extensive account of relevant 
statistics. It should be noted that in some smaller European 
countries, such as Ireland, Finland, and Sweden, IT produc-
tion is much more important and application of new tech-
nologies much more advanced than in the large countries. 12 
Table 3: 
Indicators of the Significance of ICT Industriesa in Large Industrial Countries 
  Share of IT value added in 
business sector  
value added (2000) 
Internet subscribers per 
100 inhabitants (January 
2000) 
Internet hosts per 1,000 




United States  11.3  18.2  272.8  50.5 
Japan 9.6  8.4  48.1  35.1 
Germanya 6.1a 17.5  50.3  27.0 
France 8.6  5.1  27.3  17.8 
Italy 7.1  8.6  40.4  18.8b 
United Kingdom  10.4  12.4  69.4  40.0 
a1999, excluding rental of IT goods and IT wholesale trade. – bMarch 2000. 
Source: OECD (2002b). 
3   Implications for Monetary Policy 
Investigating the implications of an acceleration 
of productivity growth raises some methodo-
logical difficulties. Issues concerning the con-
duct of monetary policy are usually discussed 
within a framework that does not explicitly ac-
count for economic growth. Instead, much of the 
framework popular in modern monetary analysis 
assumes the steady-state growth path of the 
economy to be given exogenously by population 
growth and technological progress and models 
only the deviations of actual output from the un-
derlying growth path. The easiest way to inte-
grate an acceleration of productivity growth into 
this framework is by using a technology shock 
that permanently raises the level of output. 
Whether economic growth will be permanently 
higher may be disputed in practice; the follow-
ing analysis assumes that eventually the econ-
omy moves back to its old steady-state growth 
path. Under this assumption, the optimal re-
sponses of the monetary authority to a positive 
supply shock are explored. 
3.1  A Theoretical Model 
As noted by McCallum (2001a), recent years 
have witnessed a remarkable convergence in the 
macroeconomics profession on the analytical 
framework that is useful for analyzing monetary 
policy issues. There is relatively widespread 
consensus that goods prices do not adjust in-
stantaneously to changes in economic condi-
tions, so in that sense the framework is 
Keynesian rather than classical. Moreover, there 
is substantial agreement on the fact that expec-
tations should play a major role in such a 
framework and that expectations should be as-
sumed to be rational. Finally, many researchers 
agree that monetary policy can be represented 
by some type of central bank reaction function, 
the exact form of which is open to debate.7  
In the most simple case, on which we focus in 
the following exposition, the framework just 
outlined can be represented by the following 
system of three equations. Here  t r  is the one-
period interest rate,  t p ,  t y , and  t y  are the loga-
rithms of the price level, GDP, and potential 
output,  * π  is the target inflation rate of the cen-
tral bank, ∆ represents a change from the pre-
vious period, and  k t tz E +  denotes the expec-
tation of z in period k conditional on information 
available in period t: 
(1)  ( ) 1 1 + + ∆ − + = t t t t t t p E r b y E y  
 aggregate  demand 
_________________________
7See also Goodfriend and King (1998), Clarida et al. 
(1999), King (2000), and McCallum (2001a) for ex-
positions of various variants of this framework.  13 
(2)  ( ) 1 + ∆ + − = ∆ t t t t t p E y y p β α  
 price  adjustment 
(3)  () () t t t t t y y p p r r − + − ∆ + ∆ + = ∆ 2 1 * µ π µ  
  monetary reaction function. 
Equation (1) is a forward-looking expecta-
tional IS function that relates current spending 
positively and with a unit coefficient to expected 
future income and negatively to the real rate of 
interest ( 0 < b ). As shown, for example, by 
McCallum and Nelson (1999), it can be justified 
from the consumption/saving decision of an 
intertemporally optimizing agent combined with 
the assumption that components of aggregate 
demand other than consumption can be ne-
glected. Effectively this “new IS curve” indi-
cates that it is expected lifetime income rather 
than current income which governs consump-
tion/saving decisions, a view that was also 
stressed by the older literature on permanent in-
come and life-cycle theories of consumption 
(Modigliani and Brumberg 1954; Friedman 
1957).  
Forward-looking spending decisions imply 
that the effect of a shock to current output, such 
as a change in potential output, cannot be ana-
lyzed without making an assumption on how 
future output is affected. If the change in output 
is permanent and the full amount occurs imme-
diately, so that it comes completely unexpected, 
consumers will increase current spending by the 
same amount. If it is permanent but is realized 
with some delay, consumers rationally expecting 
a higher future income will increase current 
spending by more than the change in output in 
an attempt to move some of the future income to 
the current period. If instead output increases 
only temporarily, consumers will decide to 
move some of the higher current income to 
future periods and thus spend less than the full 
increase in output in the current period. As will 
be shown below, this “consumption smoothing” 
behavior of intertemporally optimizing agents is 
crucial for the implications of the new economy 
for monetary policy.  
Equation (2) is a standard price adjustment 
equation of the Calvo–Rotemberg type. It can be 
justified from the pricing decision of an inter-
temporally optimizing representative firm that 
faces nonzero price adjustment costs. It relates 
the change in the aggregate price level, the in-
flation rate, positively to the output gap  t t y y −  
and to expected future inflation (0<β <1, 
0<α <1). Under monopolistic competition, 
firms set prices as a mark-up on marginal costs. 
The output gap in the “new Phillips curve” 
serves as a proxy for the latter.8 The second 
term of the equation implies that price-setting is 
forward-looking: Knowing that their prices will 
be sticky in future periods, rational firms take 
expected future nominal marginal costs into 
consideration when setting current prices. If 
nominal marginal costs are expected to be per-
manently higher in the future, the firm will in-
crease its price one-for-one. If in contrast the 
change in nominal marginal costs is only tem-
porary, the firm will change its price by a 
smaller amount (King 2000: 62).  
Finally, equation (3) represents the reaction 
function of the central bank or policy rule. 
Under this rule, the central bank adjusts the 
nominal interest rate upwards when actual 
inflation is above the central bank’s target level 
* π  and/or when the output gap is positive 
( 0 , 2 1 > µ µ ). To be effective in stimulating or 
dampening economic activity and thus to control 
inflation, the response of the central bank to a 
deviation in inflation from the target has to be 
strong enough to change the real interest rate. 
This is guaranteed, for example, with the standard 
specification proposed by Taylor (1993), where 
5 . 0 2 1 = = µ µ . This parameter choice has been 
shown to be optimal under a relatively wide 
range of assumptions (Taylor 1999) and will 
therefore also be used in the present study. The 
parameter  r  can be interpreted as the equili-
brium real interest rate, which following standard 
practice is assumed to be constant (and zero) in 
the present analysis. Note that, while the model 
(1)–(3) does not contain any monetary aggre-
gates, it can still be thought of as a monetary 
model, as the central bank’s control over the 
_________________________
8The proportionality between real marginal costs and the 
output gap is given when the economy has a fixed pro-
duction factor (such as a predetermined capital stock) or if 
higher real wages are required to induce workers to in-
crease labor supply. See King (2000: 62).  14 
short-run interest rate must be thought of as 
stemming from its ability to control the mone-
tary base (McCallum 2001b). 
To use the model for the analysis of a shock 
to potential output, equations (1) to (3) have to 
be augmented by an equation describing the 
evolution of potential output. Following the pro-
cedure in McCallum (2001a, 2001b), a simple 
first-order autoregressive process is assumed, 
that is  
(4)  t t t u y y + = −1 ρ ,    1 0 < ≤ ρ  
 potential  output, 
where  t u  is an exogenous shock that contains 
the assumption concerning the nature of change 
in potential output, e.g., whether it is temporary 
or permanent. The autoregressive parameter,  ρ , 
will be adjusted to represent different assump-
tions concerning the speed with which the full 
amount of the increase in potential output is 
realized. If  0 = ρ , potential output jumps im-
mediately to its new level given by the shock 
series  t u ; adjustment is instantaneous. In con-
trast, if  1 0 < < ρ , the shift in potential output is 
persistent and adjusts gradually to a shock. For a 
temporary change in potential output, this im-
plies that although the shock may only be there 
for one period, the economy will be affected for 
more than one period.  
More interesting here, however, is the case of 
a permanent change in the level of potential 
output. Since with  1 0 < < ρ  the full effect of 
the  change is reached only after a number of 
periods, the economy will for some time be in 
an adjustment period, during which output will 
be constantly increasing, albeit with a declining 
rate. Since expectations are rational, consumers 
will know that output will rise in the future and 
will act accordingly. Effectively, thus, the as-
sumption 1 0 < < ρ  can serve to study the ef-
fects of a temporary change in the growth rate of 
output, although the model is formulated in the 






3.2  Effects of Changes in Potential 
Output 
In order to solve the model numerically, certain 
values for the parameters of the model have to 
be assumed. To keep the analysis in line with 
previous studies, the parametrization here is 
chosen to be identical with that in McCallum 
(2001a), apart from the fact that the model 
presented there also contains an interest-rate-
smoothing parameter that is omitted here (like in 
McCallum 2001b), as it does not have quali-
tative implications for the analysis. The values 
of the parameters in equations (1) to (3) are b = 
–0.4,  β  = 0.99,  α  = 0.03,  1 µ = 0.5 and  2 µ = 
0.5. The central bank’s target for inflation is 
assumed to be zero. The autoregressive para-
meter of the process for potential output,  ρ , 
will either be zero or 0.95 and the shock,  t u , 
will have a size of unity. Impulse response func-
tions will be used to analyze its dynamic effects 
on actual output (GDP), potential output, the 
output gap, inflation, and the reaction of the 
central bank to the shock as represented by the 
nominal and the real interest rate.    
Take the probably most relevant case first, a 
permanent positive shock to potential output 
combined with a high degree of persistence (ρ = 
0.95), which results in a period of output growth 
at declining rates until the full effect of the 
change in potential output is reached. The 
path effectively assumed for potential output is 
depicted by the dashed line in the upper left part 
of Figure 6 together with the response of actual 
output. It is apparent that potential output first 
rises steeply and then gradually loses momen-
tum until it reaches its new level at around 
period 100.9 Important for monetary policy is 
that actual output rises even faster than potential 
output over the whole adjustment period, im-
plying  a positive output gap  and a deviation  in  
_________________________
9Usually, one period is thought to be one quarter, so the 
analysis implies that it takes 25 years before the full effect 
of the shock is approximately reached. Two-thirds of it 
will, however, materialize within the first 20 periods, that 
is, within 5 years. Clearly, the lengths of time the shocks 
need to reach approximately their full effect depend on the 
persistence parameter, ρ, which was simply taken from the 
literature to keep the results here comparable.  15 
Figure 6: 
Effects of a Permanent Positive Shock to Potential Output That Becomes Effective Gradually  
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inflation from the central bank’s target rate. The 
reason for the increase of actual over potential 
output is that as long as consumers expect in-
come to be higher in the future than today they 
will “smooth” their consumption path by spend-
ing some of their additional future income al-
ready today. To keep inflation tamed, the central 
bank has to increase the nominal interest rate by 
more than the increase in expected inflation in 
order to raise the real interest rate and dampen 
aggregate demand. Since the deviation of ag-
gregate demand from potential output is the 
greatest when the growth rate is the highest, that 
is, immediately after the shock, interest rates are 
also at their maximum at that point and decline 
gradually with the growth rate of the economy. 
This proportionality between the real interest 
rate and the growth rate of potential output is a 
result that emerges from a wide variety of 
models (see also King 2000). 
In sharp contrast to the previous result, a 
permanent increase in potential output that oc-
curs immediately (ρ = 0) (and without being ex-
pected beforehand) does not affect monetary 
policy at all. As output jumps immediately to its 
new permanent level, consumer spending is 
increased by the same amount because lifetime 
resources have increased. With actual and po-
tential output moving exactly in line, no output 
gap arises and inflation thus remains at its target 
level. Consequently, interest rates can remain at 
their original level. The impulse responses (not 
shown) therefore are simply zero for the output 
gap, the inflation rate, and the interest rate are 
unity for both actual and potential output.  
A variant of the previous case that is poten-
tially are more relevant for practical central bank 
policy is as follows: there is an immediate in-
crease in potential output at some point in time 
which, however, does not come as a surprise but 
is anticipated a number of periods in advance. 
The impulse responses for this case are depicted 
in Figure 7, where it is arbitrarily assumed that 
the jump in potential output occurs at period 12, 
but is expected from period 1 onwards. From 
period 12 onwards, all impulse responses run as 
in the case analyzed before: both potential and 
actual output jump to their new levels, the out-
put gap and the inflation rate fall to zero, and so 
do nominal and real interest rates. However, in 
the time up to period 12, consumers will already 
spend part of the higher income they expect to 
receive in the future. The output gap that arises 
during this  period causes inflation  to rise above  16 
Figure 7: 
Effects of a Permanent Positive Shock to Potential Output Expected in Advance 
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target and this requires an interest rate hike by 
the central bank. Interest rates will increase 
further until period 11, although by less than the 
output gap, since actual inflation is increasingly 
dampened by the expectation of zero inflation 
after the jump in potential output. Note that the 
results of the analysis do not depend on the ex-
pected shift in potential output to come true. 
Even if the expectation proves wrong and po-
tential output remains at its previous level, all 
other variables will jump to their new equi-
librium values. Therefore, one can conclude that 
an optimistic expectational effect related to a 
change in potential output will lead to higher in-
flation which then necessitates an increase in 
interest rates.  
Finally, the model can be used to study the 
effects of an unexpected temporary increase in 
potential output. While this scenario is not one 
that one would associate with a typical new 
economy technology shock it may nonetheless 
be useful in the present context, as it shows that 
it is important for monetary policy to know 
whether the supply shock is permanent or tem-
porary. The reason for this is that the impli-
cations for monetary policy differ sharply from 
the previously analyzed cases. Figure 8 shows 
the impulse response functions for a temporary 
increase in potential output in period 1. Actual 
output now falls short of potential output, as 
consumers try to move some of their income 
gain in period 1 to future periods and therefore 
increase spending by less than the temporary 
shift in potential output. Since inflation falls 
below the central bank’s target, interest rates 
have to be lowered to stimulate demand. Thus, 
instead of an interest rate hike, the optimal 
monetary policy reaction to a productivity shock 
that is only temporary is an interest rate cut.  
Summarizing, the model analysis has shown 
that the implications of a positive productivity 
shock for monetary policy depend on whether it 
is permanent or temporary and whether it is 
expected or unexpected. Whenever there is the 
expectation that output will be higher in the 
future than today—be it due to hard facts or due 
to widespread (over-)optimism in the econ-
omy—monetary policy has to dampen the in-
crease in spending that arises from this today by 
increasing interest rates in order to keep in-
flation under control. If instead the productivity 
shift comes largely unexpected, there will not be  17 
Figure 8: 
Effects of a Temporary Positive Shock to Potential Output  
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much of a premature spending effect and there-
fore no interest rate hike is required. In case the 
productivity shift is (expected to be) only tem-
porary, interest rates even have to be lowered.  
3.3  What Can Monetary Policy Do 
Realistically? 
Which model is appropriate in a world in which 
we observe changes like the new economy? It is 
true that the dynamics of various markets are 
likely to change in the new economy; also, 
financial markets may be affected, so that the 
interpretation of variables which the central 
bank has to look at may be different. But there is 
no theoretical reason to believe that the new 
economy affects the macroeconomy in such a 
way that the usual links in the standard macro 
models are not appropriate anymore. The new 
economy does not imply that “inflation is dead” 
or that there is no Phillips curve anymore—or a 
totally different one—or that there is a com-
pletely new process of inflation or of other rela-
tionships. In addition, the assignment which 
implies that monetary policy should keep in-
flation under control is still valid, so we do not 
need a “new” monetary policy (Plosser 2001). 
The strategies which are normally defined for 
monetary policy, be it an interest rate rule of the 
Taylor type, like in our theoretical model, or a 
rule for a monetary aggregate, can cope with 
such shocks on the supply side. In other words: 
it is still true that inflation is a monetary phe-
nomenon, and that excessive money growth 
causes inflation.  
The model simulations show the different 
time paths for output and inflation in a stylized 
fashion. The problem is, however, that in the 
real world, things are not so straightforward be-
cause the monetary authority has to identify the 
nature (transitory or real, gradual or sudden) and 
the size of the shock either in advance or as soon 
as it happens. This poses a substantial identifi-
cation problem in practice which probably 
cannot be solved. The variety of estimates 
shows that potential output is difficult to esti-
mate even if there are no shocks; this is especial-
ly true for the estimates concerning the level in 
the current year or even in the current quarter 
which are needed even if the central bank follows 
a rule which is mostly backward-looking. In fact, 
figures of potential output are frequently revised 
by the various national and international insti-18 
tutions; this is true for estimates with production 
functions or with time-series methods such as 
the Hodrick–Prescott filter. Although the latter 
method can be more up-to-date because no 
estimates of, for example, the capital stock are 
needed as in the case of the production function 
method, it nevertheless has the end-point pro-
blem: in order to estimate the current level of 
trend (or potential) output, a forecast of real 
GDP for the next three years is needed. Such a 
forecast, however, would be highly dubious be-
cause one would have to know the effects of 
the technology shock; so the estimate might be 
biased.10  
It is true that a central bank always has to act 
under uncertainty, so there is a risk involved 
in  the possible policy actions. An important 
element of uncertainty is inherent to the model 
that the central bank assumes for the real world, 
because the responses differ accordingly, not 
only in terms of the size of the interest rate 
change but also in terms of the sign. For ex-
ample, in some macro models a sudden jump in 
potential output leads to a negative output gap 
and a fall of inflation. The typical response ac-
cording to the Taylor rule would be to lower 
interest rates. This was actually the discussion in 
the United States in the second half of the 
1990s, when monetary policy was considered 
accommodative, i.e., more “expansionary” than 
it would have been otherwise. In contrast, in the 
model presented here the optimal response is 
quite different. Forward-looking agents anticipate 
the increase in potential output and consume 
more today. The result is an increase in the out-
put gap and a rise in inflation. Both factors call 
for an increase in the real interest if the central 
bank wants to stabilize inflation.  
All in all, optimal reactions put high demands 
on the information at the central bank. Not only 
would it be necessary to know the nature and 
timing of the shock and the response of the 
economy, it would be necessary to know the size 
of the shock as well because this affects the size 
of the change in interest rates. In recent years, 
the revisions of output and productivity data in 
_________________________
10Apart from that, all the other shocks and their effects on 
the economy need to be estimated as well. 
the United States have been quite substantial, 
which implies that it would have been possible 
to make major mistakes if the central bank had 
relied on current estimates. Doing too much or 
too little would lead to more instability in the 
economy, as it would require a corrective move 
later on. A central bank has to be concerned 
with its credibility, which is negatively affected 
if interest rates are changed too frequently or too 
much.  
Given the serious information deficiencies, 
the role of monetary policy in a world where the 
new economy has an impact on potential output 
is quite limited. The success story of the U.S. 
economy in the second half of the 1990s is 
mainly due to the positive supply shock and not 
so much the policy of the Fed.  
As far as the policy of the ECB is concerned, 
it is safe to say that it did not prevent the 
new economy from having a positive effect by 
following a presumably nonaccommodating 
policy. First of all, there was only a very small 
impact on the supply side compared to the 
United States as the discussion in Section 2 
shows. Second, with respect to the first pillar of 
the monetary policy strategy, all the ECB has to 
do in the case of a known positive supply shock 
is to raise the reference value for M3. The 
magnitude of this change is, however, very 
small. There is hardly any claim saying that 
potential output growth in the euro area acceler-
ated by half a percentage point because of new 
economy effects. Even if this were so, the 
reference value of 4.5 percent would have to be 
raised by only half a percentage point as well. 
But we have to remember what the development 
of M3 was in reality: between 1999 and 2001, 
M3 rose by approximately one percentage point 
faster annually than implied by the reference 
value. So if anything, the ECB more than ac-
commodated what the possible impact of the 
new economy was on potential output during 
that period. 19 
4   Conclusions 
This paper has looked at evidence of a new 
economy in macroeconomic terms and discussed 
possible consequences for monetary policy. It 
was found that the developments in the United 
States since the mid-1990s are broadly consis-
tent with such a new economy: trend productiv-
ity growth has accelerated, inflation has re-
mained low despite a substantial decrease in un-
employment, and the variability of output fluc-
tuations has been reduced. In contrast to the 
United States, there is no visible break in pro-
ductivity growth trends in other large industrial 
countries. Identification of IT-related productiv-
ity gains is, however, complicated by the general 
tendency towards deregulation in labor and 
product markets and moderate wage increases 
that contributed to a rise in labor intensity, 
which in itself lowers productivity growth. The 
fact that inflation remained low also in Europe 
and that the variability of output had been al-
ready as low in the 1980s in Western Europe as 
it became in the latter half of the 1990s in the 
United States could indicate that other explana-
tions for these phenomena, particularly macro-
economic policies, are more important than new 
technologies.  
As concerns the implications for monetary 
policy of a technology shock which raises the 
permanent level of output and, at least tempo-
rarily, the growth rate of the production poten-
tial, these are found to be rather limited. While 
in a macro model, the optimal policy would be 
to raise interest rates, it is difficult to assess the 
timing and magnitude of new economy effects 
on the real economy. This paper suggests that 
being too expansionary because of a too opti-
mistic assumption about the advent of the new 
economy has more severe consequences than 
erring on the other side, because the positive real 
effects work through anyway, while inflationary 
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